J) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number 



0 257 882 

Al 



© 



EUROPEAN PATENT APPLICATION 



© Application number: 8730698a4 
© Date of filing: 06.08.87 



© int. CI. 4 : C07C 121/417 , C07D 261/18 , 
A61K 31/275 , A61K 31/41 



Claims for the following Contracting States: AT 
+ ES + GR. 

The title of the invention has been amended 
(Guidelines for Examination in the EPO. A-lll, 
7.3). 



© Priority: 08.08.86 GB 8619432 

© Date of publication of application: 
02.03.88 Bulletin 88/09 

© Designated Contracting States: 

AT BE CH DE ES FR GB GR IT LI LU NL SE 



© Applicant: LILLY INDUSTRIES LIMITED 
Kingsclere Road 

Basingstoke Hants RG21 2XA(GB) 

© Inventor: Gallagher, Peter Thaddeus 
70 Morley Close Yateley 
Camberley Surrey(GB) 
Inventor: Hicks, Terence Alan 
17 Haywood Drive 
Fleet Hampshire(GB) 
Inventor: Mullier, Graham Walter 
91 Newport Road 
Aldershot Hampshire(GB) 

© Representative: Hudson, Christopher Mark et 
al 

Erl Wood Manor 

Wlndlesham Surrey GU20 6PH(GB) 



® N-Phenyl butenamldes with pharmaceutical properties. 

© Compounds of the following formula have pharmaceutical properties: 
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Ri and R2 are each hydrogen or C-e alkyl. RS, R< and R5 are each hydrogen, hydroxy haloaen nitro evano 

2^£«Z Vi?" h ^ sub « 0 , Jky. 9 haio-LbS£d 0 ST aC 

SnSS ' ? ^ycarbonyl, optionally substituted phenyl, optionally substituted pnenoxy, 
T " h r IL . n f h hydr °9 en or °i- or FTCONH-where R- is c„ alkyl, R 6 , R? an d R » 
each alkyl, halo-substituted C,* alkyl or optionally substituted phenyl or R 8 and Ft' Zl 
carbon atom to which they are attached, form a cyc.oai.cy, group JZ 3 to 7^2^* 
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PHARMACEUTICAL COMPOUNDS 



This invention relates to novel compounds and their use as pharmaceuticals. 

Certain phenyl butenamide compounds with pharmaceutical properties are disclosed in British Patent 1 
571 990. The compounds are optionally substituted with various substituents on the phenyl nucleus 
including methyl or ethyl. 

The compounds of the invention are of related structure but require the presence of a substituent 
attached to the phenyl ring by a tertiary carbon atom which confers optimum biological activity on the 
molecule. 

The compounds of the invention have the following general formula 



75 



20 




in which X is R 1 (HO)C = C(CN)-, R 1 (CO)-CH(CN)-or 

25 




R 1 and R 2 are each hydrogen or alkyl, R3, R< and R 5 are each hydrogen, hydroxy, halogen, nitro, cyano, 
carboxy, Chalky!. C^ aikoxy, C ^ alkylthio, halo-substituted Ci^alkyl, halo-substituted C^ alkoxy, halo- 
substituted Ci.4 alkylthio, C2.5 alkoxycarbonyl, optionally substituted phenyl, optionally substituted phenoxy, 

35 R'FTN-where R' and R* are each hydrogen or C^ alkyl or R'CONH-where R~ is C1.4 alkyl, R 6 , R 7 and R 8 are 
each C^ alkyl, halo-substituted Ci-e alkyl or optionally substituted phenyl, or R 6 and R 7 , together with the 
carbon atom to which they are attached, form a cycloalkyl group containing 3 to 7 carbon atoms, or R 6 , R 7 
and R 8 together with the carbon atom to which they are attached, form a bicycloalkyl group containing 4 to 
9 carbon atoms; and salts thereof. 

40 The compounds of the Invention and their pharmaceutically-acceptable salts are active in tests which 
show their potential for treating Immune diseases such as arthritis, and for treating diseases in which 
leukotrienes are implicated. 

It will be appreciated that compounds of the formula (I) above, in which X is R 1 (HO)C = C(CN)-, can 
exist in tautomeric and isomeric form as indicated by the following equilibria: 
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^112 Phen ^' " ng by 30 ^S 6 " or su, P hur atom, respectively. When such groups are halo! 

substituted one or more of the hydrogen atoms is replaced by a halo atom whic is ST,i^ 

**" " ■ " °' R ■ ■ Ca-s alkoxycarbonyl group it is of the formula ROCO-where R is a alkvi „!„ 
preferably contains 4 to 7 carbon atoms, an example being bicyclo [4.1.0] heptyl 

the l!L h C H UrSe ,' P0S$ib '! t0 Prepare saltS * 1,18 """Pounds of the invention because of the presence of 
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are particularly preferred. Ther may in addition be the salt-forming groups on the phenyl ring, providing 
both base and acid addition salts. It is preferred that the salt is pharmaceutically-acceptable but other salts 
are included in the invention since they may be used in the preparation of other compounds or to obtain 
good crystalline forms. 
5 Preferred compounds of formula (I) are those in which: 
(i) X is R 1 (HO)C = C(CN)-and more specifically 

R 1 CN 
\ / 

c=c 
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group 



(ii) R 4 and R 5 are hydrogen 

(iii) R 3 , R 4 and R 5 are hydrogen 

(iv) R 2 is hydrogen 

(v) R 2 is methyl 

(vi) R 1 is Ci^ alkyl, preferably methyl 
(vil) R 6 , R 7 and R 8 are each alkyl 

(viii) R 6 and R 7 together form a cycloalkyl group of 3 to 7 carbon atoms and R 8 is alkyl 

(ix) the -CFWR 8 group is attached to the phenyl ring at the para position, with respect to the amido 



A preferred group of compounds is of the formula 
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in which R 1 is C1.4 alkyl, R2 is hydrogen or methyl, and R 6 , R 7 and R 8 are each alkyl; and salts thereof. 
A further preferred group of compounds is of the formula 
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in which R 1 is alkyl, R 2 is hydrogen or methyl, R 6 and R 7 together form a cycloalkyl group of 3 to 7 
carbon atoms and R 8 is alkyl, and salts thereof. 

The invention also comprises a process for producing compounds of formula (I) which comprises 
(a) reacting a compound of the formula 
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in which M is a monobasic metaJ ion, with a compound of the formula 
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(V) 
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where R' and R3 to FV have the values given above, and optionally reacting the salt thus formed with acid to 
liberate the free hydroxyl compound in which X is Ri(HO)C = C(CN>-. 
(b) reacting a compound of the formula 
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W ^ r I^l t0 R8 haVe values 9iven above » ^ base > "d optionally reacting the 
acid to liberate the free hydroxyl compound in which X is R 1 (HO)C = C(CNK 
(c) reacting a compound of the formula 



salt thus formed with 
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with an amine of the formula 
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(VIII) 



15 where Y is halo, preferably chloro. to give a compound In which X is 



20 




or 

25 (d) hydrolyslng a compound of the formula 
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(IX) 



where R 1 to R 8 have the values given above and R 9 is a leaving group. 

The reaction (a) referred to above is preferably carried out in an Inert organic solvent such as for 
example tetrahydrofuran and at a temperature of from -30°C to 100°C. yielding a salt of the formula 
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which can be converted to the free hydroxyl compound shown in formula (I) by action of acid such as 

aqueous m,neral acid, for example hydrochloric acid, at a temperature of from O'C to ToT'C 

former (,V> ^ be bV rin9 0penin 9 *• appropriate isoxazole derivative of 



25 
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35 



S-cfto SS to 2? » f °. eXa T ,e ' a ' kali meW a,kOXide in ethano1 at a temperature of for example 

h *r M - Compounds of for ™» a (V) are either commercially avai.able oTcan to 

T^LZh 7 ^ ? eth ° dS SUCh 33 bY reactin 9 the appropriate benzoic acid darhSJTwS 
urTder reflS * ^ ^ ^ Wrth *"*» in ^ethyiformamide and heating the azide thus produced 

With regard to reaction (b), this reaction is preferably performed in an inert organic solvent such as for 
^ESTT^"?- ^ an °' ° r dimeth y' su| P^e, at a temperature of from ■£? " °* *" 
Reactants of formula (VI) can be readHy prepared by condensing an isoxazolyl halide of the formula 
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where Z is halo preferably chloro, with an appropriate amine of the formula 
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15 The reaction is preferably carried out at a temperature of from -70 °C to 110°C in an inert organic 
solvent such as for example toluene. 

Compounds of formula (VII) can be prepared by a sequence of reactions, for example, as follows 
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Compounds of formula (VIII) in which R* is C,^ alkyl can be prepared from the corresponding aniline by 
a suitable techn>que of alkylation, for example, by treatment with formyl acetic anhydride followed by 
reduction with lithium aluminium hydride to give the compound in which R* is methyl, or by acylation with 
the appropnate alkanoyl halide followed by reduction with lithium aluminium hydride to give compounds in 
which R2 is Cm alkyl. Alternatively the compounds can be prepared by reducing the corresponding 
isocyanate employing, for example, lithium aluminium hydride in ether. 

When Rs. R? or R» comprise cyclic groups special methods are required for the preparation of the 

!™«,Tr T" 9h a " th8 **" inV0 ' Ved are conventional reaction steps. For example the following 
synthetic scheme shows a route for preparing a typical reactant 



0^ 



(a) 





(a) 
(b) 



(c) 



Sxnunonds Smith reaction 

reaction of nitric acid, acetic acid and acetic 
anhydride at 5°C. 

stannous cliloride in ethyl acetate 



35 fr. J^oo 6 !^?" ( 5' ?J erre ^ to abovB ' is P referab| y carried out in aqueous medium at a temperature of 
from 5 C to 100*C. Mineral acid such as hydrochloric acid or alkali metal base for example sodium 

eSS! ? emP K° yed ' R9 * 3 ,e3Vin9 9roup that is removed ln th * reacSon andTs 

especially alkoxy, phenoxy or R'R'N-where R' and R' are each C,u, alkyl. 

Compounds of formula (DQ can be prepared from the appropriate amine of formula 
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55 S rea f °" firet, y «*» cyanoacetic acid or an ester of cyanoacetic acid, a reaction which proceeds by use 
of a dehydrating agent for example dicyclohexyl carbodiimide in a suitable solvent such as dich- 
loromethane. or by the application of heat, to give a compound of formula 
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which on reaction with trialkylorthoacetate or higher alkanoate, in acetic anhydride and preferably with a 
catalytic amount of a Lewis acid such as zinc chloride, gives the desired intermediate. 

It will be appreciated that the substituents on the phenyl ring shown in formula (I) can be interchanged. 
For instance a carboxyi substituent on the ring or a carboxyl attached to a phenyl substituent on the ring 
can be prepared by hydrolysis of the appropriate nitrile or alkoxycarbonyl derivative, after the main 
condensation reaction step has been performed. 

The compounds of the invention have been shown to modify the immune response in tests which 
establish that they inhibit concanavalin A-induced T-cell proliferation and graft versus host reaction, a T-cell 
mediated process. The compounds are also active in the adjuvant arthritis test (B.B. Newbould Che- 
motherapy of Arthritis Induced in Rats by Mycobacterial Adjuvant, Br. J.Pharmacol. 21, 127-136 (1963)). 

These properties show that the compounds of the invention have anti-inflammatory properties and are 
indicated for use in the treatment of, for example, arthritis, and also immune diseases such as systemic 
lupus and graft rejection. 

Preferred compounds, such as for example 2-cyano-N-[4-(1,1-dimethylethyl)phenyth3-hydroxybut-2- 
enamide and 2-cyano-N-[4-(1,1-dimethylethyl)phenylh3-hydroxy-N-methylbut-2-enamide, exhibit little or no 
cyclooxygenase inhibiting properties as shown in the test described by J. Harvey and D.J. Osbom, J. 
Pharmacological Methods 9 , 147-155 (1983), and in this respect differ from conventional anti-inflammatory 
agents. Other members of the series inhibit 5-lipoxygenase product formation as measured in this test, and 
are thus indicated for the therapeutic treatment of diseases in which leukotrienes are implicated. These 
include immediate hypersensitivity diseases, allergic reactions of the pulmonary system, for example, in 
lung disorders such as extrinsic asthma and industrial asthmas and In other inflammatory disorders 
associated with acute or chronic infectious diseases such as allergic skin diseases, ectopic and atopic 
eczemas, psoriasis, contact hypersensitivity and angioneurotic oedema, bronchitis, cystic fibrosis and 
rheumatic fever. Furthermore, owing to their inhibition of leukotriene formation, the compounds have 
potential activity against a wide range of inflammatory diseases, and are also indicated for use in cancer 
treatment 

The compounds may be administered by various routes, for example, by the oral or rectal route, by 
inhalation, topically or parenterally, for example by injection, being usually employed in the form of a 
pharmaceutical composition. Such compositions form part of the present invention and are prepared in a 
manner well known in the pharmaceutical art and normally comprise at least one active compound in 
association with a pharmaceutical^ acceptable diluent or carrier. In making the compositions of the present 
invention, the active ingredient will usually be mixed with a carrier, or diluted by a carrier, and/or enclosed 
with a carrier which may, for example, be in the form of a capsule, sachet, paper or other container. There 
the carriers serves as a diluent, it may be solid, semi-solid, or liquid material which acts as a vehicle, 
excipient or medium for the active ingredient. Thus, the composition may be in the form of tablets, 
lozenges, sachets, cachets, elixirs, suspensions, aerosols, as a solid or in a liquid medium, ointments 
containing, for example, up to 10% by weight of the active compound, soft and hard gelatin capsules, 
suppositories, injection solutions and suspensions and sterile packaged powders. For administration by 
inhalation, particular forms of presentation include aerosols, atomisers and vaporisers. 
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Some examples of suitable carriers are lactose, dextrose, sucrose, sorbitol, mannitol. starch gum 
acacia, calcium phosphate, alginates, tragacarrth. gelatin, syrup, methyl cellulose, meihyl-and propyl- 
hydroxybenzoate, talc, magnesium stearate and mineral oil. The compositions of the invention may. as is 
well known in the art. be formulated so as to provide quick, sustained or delayed release of the active 
ingredient after administration to the patient. 

Where the compositions are formulated in unit dosage form, it is preferred that each unit dosage form 
oontainsfrom 5 mg to 500 mg. more usually 25 to 200 mg. of the active ingredient The term "unit dosage 
forrn refers to physically discrete units suitable as unit dosage for human subjects and animals, each unit 
containing a predetermined quantity of active material calculated to produce the desired therapeutic effect 
in association with the required pharmaceutical carrier. 

fa,. ^ co ™ pounds ara effective over a wi <*e dosage range and for example dosages per day will normally 

tl T," 1 25 T V* t0 300 nr,Q/k9 and in *• freatment * adu,t humans - usually in the range of 
from 5 to 100 mg/kg However, it will be understood that the amount of the compound actually administered 
will be determined by a physician, in the light of the relevant circumstances including the condition to be 
treated, the choice of compound to be administered and the chosen route of administration and therefore 
the above dosage ranges are not intended to limit the scope of the invention in any way 
n ^.!°" 0Win9 Exam P ,es il,ustrata the invention. The compounds of formula (I) in which X is RVHO)- 
J„S^ prepar f d ,nitiai| y as a mtxtura of Z and E isomers in which the 2 form predominates. On 
purification the pure 2 isomer was obtained as the product 



EXAMPLE 1 



(i) Cyanoacetone Sodium Salt 

Sodium lumps (7.36 g) were allowed to dissolve, with mechanical stirring, in absolute ethanol (368 ml) 
toatoS ?o"-c e,n9 Camed Under nitr ° 9en ' reSUlt ' n9 h0t S ° IUti0n W3S StilTed um the tem Perature fell 

5-Methylisoxazole (26.56 g) was added dropwise during 12 minutes. The resulting hot white suspension 
was stirred for 1 hour 12 minutes, then cooled in an ice-bath and stirred for 1 hour 24 minutes SPenS '° n 

The white solid was removed by filtration, and washed on the filter with 40-60 petroleum ether (50 ml) 
It was dned in vacuo in the oven at 46«C to give cyanoacetone. sodium salt. 

(ii) 2-Cyano-N-f4-{1 .1-di methylethvl)phenylfr3-hvdroxybut-2-enamide 

-dassss^s^ 9>> was ma9neti ^ under ^ in fresh,y sodium dried 

A solution of 4-(1.1-dimethylethyl)-phenylisocyanate <8.0B g) in dry tetrahydrofuran (38 ml) was added 
wrth ice-bath cooling, during 7 minutes at 1.5'C to 5"C. The resulting suspension was stirred for a further 
1 0 minutes, with the ice-bath removed, then at 66"C in an oil-bath for 30 minutes 

crean^co3ed n foSr. 9htly ***** evaporated at 50 ° C 12 ya£uo (water pump) to leave a 

^ n l Ce/ ^H. un£ l) 3 C d methan °' 06 ml > were added - sti^ed. and adjusted to pH 1 by addition of 
concentrated HCI. The whrte solid was filtered off and washed on the filter (x 2) with a mixture of absolute 
ethanol (20 ml) and water (20 ml). The solid was dried at 50'C invacuo in the oven, then dissolved in 
boiling absolute ethanol (190 ml), with magnetic stirring. The heatinFmantle was removed and stirring 
continued, for 4 hours at ambient temperature. The white crystalline solid was filtered off and dried at 56«C 
eiaS^r^lSSocf^ m * ^^o-NWl.l-dimethylethyDphenylhS-hydroxybut-^ 
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EXAMPLE 2 

(i) Ethyl ethoxymethyleneacetoacetate 

5 Ethyl acetoacetate (130.14 g), triethylorthoformate (148.2 g) and acetic anhydride (204.18 g) were 
heated under reflux for 90 minutes. The more volatile by-products were removed on a rotary evaporator, 
leaving a dark red oil (approximately 400 ml). This was distilled at reduced pressure through a 15 cm 
Vigreaux column, giving 128 g of a clear oil (b.p. 100-110°C, 1 mm Hg). The product was 1:1 mixture of Z 
and E ethyl ethoxymethyleneacetoacetate. 

70 

(ii) Ethyl 5-methylisoxazol-4-yl carboxylate 

Hydroxylamine hydrochloride (52.6 g) was dissolved in water (150 ml) and stirred while an ice-cold 
15 solution of sodium hydroxide (30.28 g) in water (100 ml) was added. This solution was stirred for 15 minutes 
then absolute ethanol (600 ml) added and the solution stirred for a further 15 minutes. Ethyl ethox- 
ymethyleneacetoacetate (128 g) was dissolved in absolute ethanol (100 ml) and added to the hydrox- 
ylamine solution. After stirring for 30 hours the solvents were removed on a rotary evaporator (bath at 
45°C). The clear oil was distilled at reduced pressure through a 15 cm Vigreaux column. Product collected 
20 at a clear oil at 50-54° C/0.5 mm Hg. 



(iii) 5-Methylisoxa2ol-4-yl carboxylic acid 

25 Ethyl 5-methylisoxazol-4-yl carboxylate (65 g) was heated under reflux in 10 M HCI (500 ml) for 3 
hours. On cooling the product crystallised out. This was filtered and dried giving 42 g of a white crystalline 
solid, m.p. 134-136°C. 



30 (tv) 5-Methylisoxazol-4-yl carbonyl chloride 

Thionyl chloride (118 g) was added to 5-methylisoxazoi-4-yl carboxylic acid (42 g) and stirred at room 
temperature as dimethylformamide (0.2 ml) was added. The solution was heated under reflux for 2 hours 
with stirring. Excess thionyl chloride was removed in vacuo at 50°C, then the residue was distilled through 
35 a 15 cm Vigreaux column at reduced pressure to give an oil, b.p. 32-34°C/0.1 mm Hg. 



(v) 4-(l ,1 -Dimethylethyf)-N-methylbenzenamine 

40 Lithium aluminium hydride (6.91 g) was added, under nitrogen, to magnetically stirred 3A molecular 
sieve dried ether (200 ml) in over dried apparatus. 

After cooling in an ice-bath, a solution of 1-(1,1-dimethylethyl>-4-isocyanatobenzene (15.98 g) supplied 
by EMKACHEMIE, in dry ether (10 ml) was added, dropwise during 57 minutes at 3°C to 10°C. 

The ice-bath was removed and after 8 minutes stirring the reaction mixture was heated under reflux for 
45 1 hour 17 minutes. 

After cooling In an ice-bath, water (6.9 mi) was dropped in over 9 minutes, followed by 15% w/V 
aqueous sodium hydroxide (6.9 ml) during 23 minutes, then water (21 ml) over 48 minutes. 

The resulting white suspension was allowed to stand at room temperature overnight The white granular 
solid was removed by filtration and washed on the filter with ether, 
so The combined filtrate and washings were dried over MgSO*. filtered and evaporated in vacuo to leave a 
yellow oil/solid mixture. 

The mixture was stirred in 40°C-60°C petroleum ether (15 ml) filtered and the white crystalline solid on 
the filter was washed with 40°C-60°C petroleum ether (2 x 15 ml). 

The petroleum ether filtrate and washings were combined and evaporated in vacuo to leave a yellow oil. 
55 Twice distilling the oil via a short Vigreaux column yielded two fractions, b.p. 76°077°C/3.5 mm and 
b.p. 87°C-88°C/3.5 mm which were combined and used in the next stage. 
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(vi) N-[4-(1 ,1 .-Dimethylethyl)phe nyl]-N-methyl-5-methvlisoxa2ol-4-vlcarboxamide 

A solution of 5-methylisoxa2ol-4-y| carbonyl chloride (6.51 g) in type 3A molecular sieve dried 
dichloromethane (7 ml) was added dropwise to an ice-bath cooled, magnetically stirred solution of 4-(1 1- 
s dimethylethylhN-methylbenzenamine (7.3 g) and 3A mole sieve dried pyridine (3.96 g) In dry dich- 
loromethane (40 ml). 

The addition was made over 23 minutes at 3.5'C to 17-C. During this time a crystalline solid separated 
The cool.ng-bath was removed and stirring was continued for 25.5 hours at ambient temperature 
The reaction mixture was poured into water (100 ml) and. after shaking, the upper aqueous phase was 
70 removed and extracted with dichloromethane (50 ml). 

The dichloromethane solutions were combined and washed with 1.5 N hydrochloric acid (75 ml) then 

water (3 x 75 ml). After drying over MgSO< and filtering, evaporation in vacuo, buff-coloured product 

remained, (m.p. 100°C). 

15 

( vii > 2-Cyano-N-r4-(1 ,1 -dimetJivl ethyl)phenvl>3-hydroxy-N-meth ylbut-2-enamide 

N-t4-(1.1.Dimethylethyl)phenylJ-N-methyl-5-methylisoxazol-4-ylcarboxamide (9.8 g) was magnetically 
stirred in absolute ethanol (200 ml) and 1 N potassium hydroxide solution (36 ml). Within 10 minutes a clear 
20 solution had resulted. ' 

After stirring for 26 hours at ambient temperature the solution was evaporated at 45°C in vacuo to leave 
a light brown liquid, which was shaken in water (200 ml) and ether (100 ml). 

The aqueous phase (pH 8) was removed, washed again with ether (100 ml) then adjusted to pH 1 by 
addition of 5 N hydrochloric acid. ~ 

™ Th ,f cream col °"red Precipitate was removed by nitration and washed on filter witfrwater (total volume 
700 ml). 

After drying at 45°C in vacuo a solid product was obtained, m.p. 110°C. 
Recrystallisation from 83% aqueous ethanol yielded crystals of pure product, m.p. 111-112°C. 



25 



30 



35 



EXAMPLE 3 



(i) 4-(1.1-Dimemylethvl)benzenamine 



40 



45 



«nn Z f t r° 2° "5 WaS added t0 1 ° % P alladlum ™ <*arcoal (02 g) in a Parr hydrogenation bottle 
(500 ml volume). 1-(1.1.D.methylethyIH-nitroben2ene(50 g) in absolute ethanol (100 ml) was added 
Hydrogen was admitted to the bottle and the mixture shaken at 60 psi over night The catalyst was removed 

L° U9h 061118 Under nltr09en ' the fi,trate was reduced in vacuo the residue distilled at 
96°C/0.3 mm Hg to give 4^l,l<iimethylethyl)benzenamine as an oil. 

(i?) N-[4-<1 ,1 -Dimeth ylethvnphenvl>5-methylisoxa2ol-4-vl-carboxamide 

To a stirred solution of 4-(1.l-Dimethylethyl)benzenamine (2 g) and pyridine (1.06 g) in dry CHCfe (50 
ml) was added 5-methyiisoxazol^carbonyl chloride (1.95 g) in dry CHCfe (10 ml) dropwise over 5 minutes 
under nrtrogen at room temperature. After 20 hours the reaction mixture was washed with 2 M HCI (2 x 100 
ml) and bnne (1 x 100 ml), dried over magnesium sulphate, and the solvent removed in vacuo . The product 

was recrystailised from 1:1 n-hexane:diethylether, m.p. 127°C-128 0 C. 

The following compounds were prepared similarly, 
so N-[2-Bromo^(1.1-dime^ m 13 4°C-139«C (from 1- 

amino-2-bromo-(1.lKiimethylethyl)ben2ene. b.p. 100/0.1 mm Hg). 

*H2-Chloro^1>dimethy^^ m . p . 126°C-127°C (from 1- 

amino.2-chloro-(1.lHdimethylethyl)benzene. b.p. 84°C/0.1 mm Hg). 

N-[4.(1J.Dimethylpropy^ m ^ ^C-WC (from 1-amino-4- 

(1 .1 -dimethyipropyl)benzene. JCS 1 958. 2060-2062) 

^ous oil (from 1-amino-4-(1 1- 

dimethylbutyl)benzene t JACS 58. 439-441 (1 936)). 

N-[4-(1.1^imethylperrty^ viscous oil (from 1-amino-4-(l> 
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dimethylpentyl)benzene. JACS 59, 2001-2003(1937)). 

N-[4-(l -methy lcyclopropyl)pheny l]-5-methy lisoxa2ol-4-yl-carboxamide, viscous oil (from 1 -amino-4-(1 - 
methylcyclopropyl)benzene, b.p. 65-70 °C/0.25 mm Hg, prepared by reduction of 1-<1-methylcyclopropyl)-4- 
nitrobenzene, Chem. Ber. 106 525-548 (1973)). 

5 

EXAMPLE 4 

2-Cyano-N-[4-(1 1 1 -dimethylpropy))phenyip3-hydroxybut-2-enamide 

70 ^ ' " --- -- — 

N-^l^-dimethyipropyiJphenyil-S-methylisoxazol^yl-carboxamide (2.612 g) was dissolved in absolute 
ethanol (150 ml) and stirred at room temperature as a solution of sodium hydroxide (0.383 g) in water (40 
ml) was added dropwise. The reaction mixture was stirred for a further 1 6 hours at room temperature, then 
the ethanol was removed on a rotary evaporator (bath at 50 °C). The resulting aqueous solution was 

75 acidified with 2 M HCI(aq) to pH 1. The white precipitate was collected by filtration, washed with water (4 
ml) and dried in a vacuum oven at 50 °C. The product has a melting point of 137-1 38.5 °C. 

The following compounds were prepared similarly. 
2-Cyano-N-[4-(1 ,1-dimethylbutyl)phenyl]-3-hydroxybut-2-enamide, m.p. 9B-100°C. 
2-Cyano-N-[4-(1,1-dimethyipentyl)phenylh3-hydroxybut-2-enamide, m.p. 118-119°C (softens at 117°C). 

20 2-Cyano-N-[4-(1-methylcyclopropyl)phenyI]-3-hydroxybut-2-enamide t m.p. 159.5-161 °C decomposed 
(softens at 157°C). 



EXAMPLE 5 

25 

The following pharmaceutical formulations are given by way of example 



(i) Injection formulation 

30 

An injection formulation containing 5 mg/ml of active ingredient is prepared from the following 
Active ingredient 250 mg 
0.1 M Sodium hydroxide 10 ml 
N/10 Hydrochloric acid 2 ml 
35 5% Poloxamer F68 in isotonic saline to 50 ml 



(ii) Hard gelatin capsule formulation 

40 Active ingredient 100 mg 
1 % Silicone starch 50 mg 
Starch flowable 50 mg 



45 (iii) Tablet formulations 

Active ingredient 100 mg 
Microcrystalline cellulose 185 mg 
Carboxymethyl cellulose sodium 3 mg 
50 (crosslinked) 
Povidone 10 mg 
Magnesium stearate 1 mg 
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Example 6 

acti^n?^™^ T* ° f fat SP ' een Ce,!s W3S USed as a primar y !2 ^2 assay to determine the 
S dl^H T h P * ♦ L! nv e"t'°n- Many methods for the determination^floncanavalin A response 

SJSSfoi" SS ?T' ^ meth0d emp '° yed was sim},ar to 1,131 described b y L*omta P • * al, 
Lr rl f ^ ; °- T h ° d W3S attered insofar as Hepes was exc,uded . 2 x 10^ cells were used 
fo ^ andt i un SSTS A r P! ° yed 31 3 UQ/mL 2 - M ^oethano. was a requirement (2 x 
10 M ) and 0.1 uCi of tntiated thymidine was added 4 hours before cell harvesting 

inhih^lTT'* 3 f th , e l nVenti0n described in Examples 1. 3 and 4 all exhibited a greater than 50% 
inhibition at a dosage level of 10 micromolar. 



Claims 



15 



1. A compound of the formula 



20 



25 



x— CON V 

R 6 — C-R 7 



(I) 



30 



35 



in which X is Ri(HO)C = C(CNh R'(CO)-CH(CN)-or 



40 



SO 



55 



Lb£» c \Z c V T ?" 6 *K R 1 R and are each "alogen. nitro. cyano. 

a J° Xy ' 11 C '- alk y |thio - halo-substituted C,-, alkyl. halo-substituted alkoxy, ha^ 

^1. ^1?' ^ . u Xy f arb ° nyl - ° Pti0nal,y Substituted optionally subbed p^nox^ 

N w ^ re R , and are ea <* hydrogen or Cm alkyl or FT CONH-where R- is C„ alkyl R6 f? and R 

S JSJ T^T' ha '°: S " bstitUted °» ^ ° f 0pti0na " y Substituted ^ » R 6 and RMogath'wS, 
5 a^tnlTr^TZZ* T ChBd ' J™ 3 CyC ' 0a,kyl 9r ° UP eort ** , 8 3 to 7 -an™ atoms, or £ 
£ £££££ a W n? r te < 2 re of at0m t0 ^ ^ - ^ 3 biCyd0a,ky ' 9TOUP < 

2. A compound according to claim 1 in which R3. R' and RS are hydrogen 

3. A compound according to either of claims 1 and 2 in which X is R'(HO)C = C(CN)-or 



4. A compound according to any of the preceding claims in which R' is methyl 

5. A compound according to any of the preceding claims in which X is 
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R CN 
\ / 

c=c 



6. A compound of the formula 



70 



75 




20 



in which R 1 is C 1-4 aikyl, R 2 is hydrogen or methyl, and R 6 , R 7 and R 8 are each Ci* alkyl; and salts thereof. 
7. A compound of the formula 



25 



30 




in which R 1 is Ci* alkyl, R 2 is hydrogen or methyl, R 6 and R 7 together form a cycloalkyl group of 3 to 7 
carbon atoms and R 8 is d^alkyl; and salts thereof. 

8. A pharmaceutical formulation comprising a compound according to claim 1 or a pharmaceutically- 
acceptable salt thereof In association with a pharmaceutically-acceptable carrier or diluent therefor. 

9. A compound according to claim 1 or a pharmaceutically-acceptable salt thereof, for use as a 
pharmaceutical. 

10. A process for producing a compound according to claim 1, which comprises 
(a) reacting a compound of the formula 




(IV) 



in which M is a monobasic metal ion, with a compound of the formula 

55 
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(V) 



15 



where R' and R3 to R 8 have the values given above, and optionally reacting the salt thus formed with acid to 
liberate the free hydroxy! compound in which X is R 1 (HO)C = C{CN)-, 
(b) reacting a compound of the formula 



20 



25 



30 



R~ 



CON 



.-a 



fVT) 



R 



where Ri to R e have the values given above, with base, and optionally reacting the salt thus formed with 
acid to liberate the free hydroxyl compound in which X is R 1 (HO)C = C(CN)- l 
(c) reacting a compound of the formula 



40 



45 




C02 



(VII) 



with an amine of the formula 



so 
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10 




(VIII) 



75 where Y is halo, preferably chloro, to give a compound in which X is 



20 




or 

(d) hydrolysing a compound of the formula 

25 



30 



35 




(IX) 



40 where R 1 to R 8 have the values given above and R 9 is a leaving group. 



45 



50 



55 
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Claims for the following contracting states: Austria, Spain, Greece. 
1. A process for producing a compound of the formula 



10 



75 



i-cm V 



(i) 



20 



25 



30 



35 



in which X is R'(HO)Cs C(CN)-, R^CO)-CH(CN)-or 



Ri and R^ are each hydrogen or alkyl, R3, r< and R* are each hydrogen, hydroxy, halogen, nitro, cyano, 
°^ y ; 5^ a,kyl ' °" aJkox y« °"4 alkylthio. halo-substituted alkyl, halo-substituted C,^ alkoxy, halo- 
o"o^ U u C ^^ a,k y ,thio » °« alkoxycarbonyl. optionally substituted phenyl, optionally substituted phenoxy, 
R R N-where R' and R' are each hydrogen or alkyl or R~ CONH-where R~ is alkyl R* R? and R* 
are each alkyl. halo-substituted alkyl or optionally substituted phenyl, or R* and R 7 , together with 
the carbon atom to which they are attached, form a cycloalkyl group containing 3 to 7 carbon atoms or R* 
and R to 9 eth e r with the carbon atom to which they are attached, form a bicycloalkyl group containina 4 
to 9 carbon atoms; and salts thereof. 9 
which comprises 

(a) reacting a compound of the formula 



40 



NC 




OM 



(IV) 



4S in which M is a monobasic metal ion, with a compound of the formula 



60 



55 
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10 



R 6 — C — R 7 



8 



(V> 



75 



where FT and R3 to R 8 have the values given above, and optionally reacting the salt thus formed with acid to 
liberate the free hydroxyl compound in which X is R 1 (HO)C = C(CN)-, 
(b) reacting a compound of the formula 



20 



25 



30 




(VI) 



35 

where R 1 to R 8 have the values given above, with base, and optionally reacting the salt thus formed with 
acid to liberate the free hydroxyl compound in which X is R 1 (HO)C = C(CNK 
(c) reacting a compound of the formula 



40 



coz 



(VII J 



45 



with an amine of the formula 



so 
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R" 



10 



R 



75 where Y is also, preferably chloro, to give a compound in which X is 



20 



25 



or 



(d) hydrolysing a compound of the formula 



(VIII) 



30 



R 1 (R 9 )C=C (CN) 



— CON- // 



35 



C - 



(IX) 



^ where R 1 to R 8 have the values given above and R9 is a leaving group. 

2. A process according to claim 1 producing a compound in which R3 R 4 and R 5 are hydrogen 
C-C(CNho° CeSS aCC ° rdinQ t0 either of claims 1 Bnd 2 for Producing a compound in which X is Ri(HO)- 



45 



<x 



50 



55 



4. A process according to any of the preceding claims for producing a compound in which m is methyl 

5. A process according to any of the preceding claims for producing a compound in which X is 



C=C 



HO 



/ \ 
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6. A process according to claim 1 for producing a compound of the formula 



5 



70 




15 in which R 1 is alkyl, R 2 is hydrogen or methyl, and R 6 t R 7 and R 8 are each alkyl; and salts thereof. 
7. A process according to claim 1 for producing a compound of the formula 




in which R v is alkyl, R 2 is hydrogen or methyl. R 6 and R 7 together form a cycloalkyl group of 3 to 7 
carbon atoms and R 8 is alkyl; and salts thereof. 
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